use it for another determination. The standard procedure for protein first dilutes the sample and then rejects part of it. Because the liquid emerging from the dialyzer is more than that used for the test further dilution is not possible. We therefore increase the strength of the substances other than the copper sulphate in the reagent so that the resulting concentration in the reacting mixture is the same. We take the sample stream from the dialyzer through a modified "T" piece to remove excess air and then feed the sample into the circuit through a green line and discard the rest of the liquid by pumping through a yellow line to waste. The reagent supply side and the rest of the manifold is unchanged but the reagent contains 1.25 per cent tartrate, 0.7 per cent KI and 0.28 N NaOH.
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As in the previous example this enables two results to be obtained from slightly more than 0.3 ml. of serum. If further modules are available it may be possible to utilise the liquid allowed to run to waste in this protein manifold but we have not been able to pursue that possibility because of lack of modules. Using the method reported elsewhere (Flear and Florence 1961) observations have been made of the water, sodium, potassium, and in some instances, chloride, content of samples taken at the same time from different locations within muscles. The samples were taken from patients in three categories :-(i) Five patients without cardiac or alimentary disease in good general condition, and in whom there was no reason to suspect disturbance of electrolyte metabolism.
(ii) Three patients dying in congestive heart failure.
(iii) Five patients with alimentary tract disorders.
Samples were obtained at operation from all in the first category, and from three in the third. Two patients with alimentary disorders died, and samples from them, and from patients in congestive heart failure, were taken shortly after death. Values for electrolytes were expressed as m Eq.j l , total tissue water. Lower potassium and higher sodium values were encountered in groups (ii) and (iii) than in the surgical controls. Data from patients in each category were examined for relationship between the combined concentration of sodium and potassium per litre of tissue water and the similar concentration of sodium and of potassium.
It is known that the combined concentration of sodium and potassium is higher in intracellular water than in extracellular water. When, therefore, the sodium and potassium content of a piece of tissue is expressed as a concentration in total tissue water, the combined concentration is determined by the relative volumes of cellular and extracellular fluids as well as by their composition. When samples of muscles are taken at the same time the composition of extracellular fluids in the various pieces can be assumed to be constant. Differing amounts of sodium must therefore be due to varying proportions of cellular and extracellular fluids or to differences in average sodium content of cells in the different pieces. When the former cause predominates a negative correlation will be obtained between the sodium content of a litre of tissue water and the combined concentration in it of sodium and potassium. A relatively high volume of extracellular fluid means not only a larger amount of sodium but also a larger volume of the more dilute extracellular fluidmore dilute that is in respect of its combined sodium and potassium content. When the dominant factor in the variation of tissue sodium is variation in sodium content of cells, a positive correlation may obtain, or the combined concentration of sodium and potassium may remain unaltered despite increasing amounts of sodium. When cells with more sodium contain an equal amount less of potassium, the combined concentration of these cations in cell fluid is unchanged. If gain of sodium by cells is unaccompanied by any change in their potassium content, or where potassium loss is less than gain of sodium, the combined concentration of these two cations will increase.
Variability in potassium similarly may be caused by differing proportions of cellular and extracellular fluid or by differences in the average potassium content of cells. When the former cause predominates a positive correlation obtains between the potassium content of one litre of tissue water and the combined concentration of sodium and potassium in tissue water. This also obtains when the average potassium content of cells varies in different samples of tissue, provided that loss of potassium from cells has not been associated with gain of sodium or where any such gain has been less than the potassium loss. Where loss of potassium is balanced by gain of sodium the combined concentration of sodium and potassium is unchanged.
Twenty-three muscles were sampled in the controls, five in patients in congestive heart failure, and nine in patients with alimentary tract disorders. Relationships obtaining between the combined concentration of sodium and potassium per litre of tissue water, and the similar concentrations of sodium and of potassium are summarised in the table below :
(Na + K)/l and NaIl (Na + K)/l and KII positive negative I absent positive negative absent (i) surgical controls . .
·.
2 2 19 4 -19 (ii) congestive failure ..
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It is concluded that :-1. In all categories the considerable variation in sodium and potassium content of samples is largely caused by varying amounts of these cations in cells.
2. Cellular handling of sodium and potassium may be affected differently in different conditions. In patients with alimentary disease we studied, gain of sodium by cells appears to be balanced by loss of potassium and vice versa; in congestive heart failure frequently this was not so; sodium enters cells without loss of potassium and vice versa.
3. Where sodium enters cells without equal loss of potassium, anions must enter also ; and evidence suggests that chloride does so. Thus in such instances, samples rich in sodium contain at least that chloride expected from the ratio of sodium to chloride in extracellular water.
Reference Starch gel electrophoresis (Smithies, 1955) produces a greater degree of protein separation than is produced in paper or agar. It has been shown (Poulik, 1959 ) that this enhanced separation can be used to advantage in a technique of immunoelectrophoresis.
The method utilised was cumbersome and the final results did not compare with those obtained with agar gel techniques (Grabar, 1958) .
It should be possible to lay a starch gel on agar and to allow the proteins to diffuse. The limiting factor however is the very slow diffusion in the starch medium. It was therefore decided to incorporate diastase in the agar medium, to soften the starch gel and allow diffusion to proceed.
We employed vertical starch gel electrophoresis (Smithies, 1959) .
Approximately
